The oncogenic role of NS5A of hepatitis C virus is mediated by up-regulation of survivin gene expression in the hepatocellular cell through p53 and NF-κB pathways.
Approx. 4% of patients experiencing chronic infection of human HCV (hepatitis C virus) ultimately develop HCC (hepatocellular carcinoma). The NS5A (non-structural protein 5A) encoded by HCV has been reported to have an oncogenic role during HCV infection, but the precise mechanism remains largely unclear. The aim of this study is to investigate the signal transduction pathways that mediate the role of NS5A in hepatocarcinogenesis. HepG2 cells were transfected with a plasmid expressing HCV NS5A protein. Subsequently, cell proliferation was analysed by MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide] assay and cell counting, apoptosis was analysed by Hoechst 33342 staining, and the gene expression profile was identified by microarray and subsequently validated by RT-PCR (reverse transcription-PCR). The protein levels of survivin, p53, NOS2A (nitric oxide synthase 2A), cyclin D1 and NF-κB (nuclear factor κB) were monitored by Western blotting. Our results showed that transfection of HCV NS5A expression plasmid significantly down-regulated the expression of nine genes and up-regulated the expression of ten genes among the 104 genes detectable by the microarray associated with signalling transduction. The increased expression of survivin mRNA and protein, down-regulated p53 protein levels and increased NOS2A, cyclin D1 and NF-κB protein levels were further identified. Our results suggested that HCV NS5A protein can enhance survivin transcription by increasing p53 degradation and stimulating NOS2A expression as well as NF-κB relocation to the nucleus. The functions of survivin in anti-apoptosis and regulation of cell division might mediate the role of NS5A in HCV-induced HCC.